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PREFERRED COMPOSITION 

The saccharides are selected from monosaccharides, 
disaccharides, oligosaccharides and polysaccharides. 
Derivs. of the saccharides are reducing sugars, oxidised 
sugars, dehydrated sugar derivs., amino sugars or 
thiosugars of the saccharides. 
The polyol is inositol. 

The resin emulsion has a min. film-forming temp, of 50° C 
or more, and is selected from acrylic, vinyl acetate, vinyl 
chloride, acrylic-sty rene. butadiene and styrene resin 
emulsions. 

The wt. ratio of a resin component of the resin emulsion: 
(b) is 1:0.5 or more, but less than 1.50. 
The wt. ratio of pigment: resin component of resin emulsion 
is 1:10-1:2, and the wt. ratio of (b): total amt. of pigment 
and resin component is 1:10-1:2. 

The resin component of the resin emulsion is present in an 

amt. of 0.1-40 wt.%, based on the ink compsn. 

(b) is present in an amt. of 0.1-40%, based on the ink 

compsn. 

The compsn. further comprises a wetting agent, and opt. 
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An aq. ink compsn. for ink jet printing comprises: 

(a) a pigment; 

(b) a component selected from saccharides, derivs. 
thereof and polyols having 5 or more hydroxyl gps.; and 

(c) a resin emulsion. 

USE/ ADVANTAGE 

The pigment-ink compsn. for ink jet printing is 
capable of evenly producing an image, has excellent pre- 
servability and does not cause obstruction in nozzles. It 
is capable of producing an image which has a high optical 
density and is excellent in rapid drying properties and 
moisture-abrasion resistance. 
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an organic solvent having a low b.pt. 

(a) is a pigment dispersion obtd. by dispersing a pigment 
in a solvent using a dispersant. 

The wt. ratio of the total amt. of pigment and resin compo- 
nent : dispersant is 1:0.2-1:0.5, and the wt. ratio of dis- 
persant:(b) is 1:0.5-1:5.0. 

The pigment dispersion further comprises an amine. 
EXAMPLE 

Carbon black MA7 (2%). styrene-maleic anhydride 

copolymer (4%), Microgel E-1002 (RTM: styrene-acrylic 
resin emulsion, resin content 19.9%. MFI = about 80° C; 
25%). a-cyclodextrin (14%) and pure water (45%) were 
mixed and the mixt. dispersed in a sand mill along with 
glass beads (diameter 1.7 mm. 1.5 times (w/w) the 
quantity of mixt.) for 2 hours. The glass beads were 
removed and diethylene glycol (5%) and ethanol (5%) added 
to the mixt. The mixt. was stirred at room temp, for 
20 mins. and then filtered through a 5 micron membrane 
filter, to given an ink for ink jet printing. The ink was 
placed in an ink jet printer and an image continuously 
printed for 10 minutes. The printer was allowed to stand 
without covering its head with a cap. at 40° C, 25% RH. 
for 2 weeks. After the nozzle was subjected to a cleaning 
operation, printing was intiated. The obstruction property 



of the ink. i.e. the number of times the cleaning operation 
was necessary in order to obtain an image equal to that 
initially obtd.. was 0-5 times. 

A laboran screw tube bottle was filled with the ink (50 cc) 
and allowed to stand at 50° C for 2 months. No ppte. 
formed. An image was printed on a sheet of "Xerox P 
Paper" (RTM) by an ink jet printer. The sample was air- 
dried for 24 hours and the immersed in 100 cc of water. 
The change In optical density (OD) of the image was 0.5 
or less. An image was rubbed by fingers in an environ- 
ment of 25° C. 50% RH and no smudge was observed. 
Light was irradiated on an image by a xenon fade tester at 
70% RH for 50 hours. The change in the L*a*b colour 
difference was less than 10. An image was printed on a 
variety of papers and was sharp and free from blur. 
The image was dry to the hand within 30 sees, and the OD 
of the image was 1.32. 100% Duty printing was conducted 
on "Ricopy 6000 paper" (RTM) and "Canon Dry Paper" 
(RTM) by an ink jet printer. The OD values of any 5 
points on the image were measured and averaged. This 
was repeated 5 times and the difference between the max. 
and min. values was 0.4-0.5, i.e. uneveness raised no 
practical problem, stirrer to obtain a coating compsn. 
Deionised water was added to adjust the viscosity to 30 

I EP-571190A+/1 



© 1993 DERWENT PUBLICATIONS LTD. 
14 Great Queen Street, London WC2B 5DF 
US Office: Oerwent Inc., 1313 Oolley Madison Boulevard, 
Suite 401 McLean, VA22101, USA 
Unauthorised copying of this abstract not permitted 



- 



93-370569/47 



sees. Ford cup = 4 at 20° C. This coating was applied 
onto a steel plate, using an air-sprayer, to form a coating 
of 15 microns thickness. The corapsn. was allowed to set 
for 5 minutes and then preheated to 80° C for 5 minutes. 
The viscosity of the clear paint was adjusted to 30 sees. 
Ford cup = 4 at 20° C by adding deionised water, and the 
clear compsn. was applied onto the base coat, using an 
air-sprayer, to form a clear coating of 35 microns thick- 
ness. The applied clear coating was allowed to set for 7 
minutes and then was dried at 140° C for 20 minutes to 
give a multifilm coating. Six drops of IN sulphuric acid 
soln. were dropped onto the multifilm coating. After 24 
hours, no change was observed. The coated steel plate 
was left to soak in warm water for 10 days and there was 
no change observed. (23ppl791RBHDwgNoO/0) 
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© Ink compositions for ink jet printing. 

® sa^ri*?? io^L^ 9 < T P S ing 1 a P^ent, a component selected from the group consisting of 
S£ ^ and p0iyolS havin9 5 " groups, and a resin emulsion. 

k " exc8llent in Preservabiiity, does not cause obstruction in a nozzle, and can 
evenly produce an image. 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a pigment-dispersed aqueous ink composition suitable for an ink jet printing 
system. 

Related Art 

Dye-type ink compositions basically consisting of a dye and an aqueous medium have been known as inks 
for ink jet printing. It has been pointed out that images produced by the inks of this type are poor in both light 
resistance and water resistance because of the inherent properties of the dye. In order to solve this problem, 
inks prepared by using, instead of a dye, a pigment have been proposed. 

In the meantime, inks for ink jet printing are required to have the following properties: to undergo no change 
in the physical properties during long-term preservation; not to cause obstruction in a fine nozzle; to produce 
sharp images with a high density; and to produce images having high preservability (water resistance, light 
resistance, etc.). In particular, pigment-type inks are required to have high preservability, i.e., the ability to sta- 
bly maintain the pigment in a dispersed state for a prolonged period of time, and not to cause obstruction in a 
nozzle while printing is conducted or when the printer is restarted after interruption of printing. 

The following have been proposed as pigment-type inks: 

Japanese Patent Publication No. 1426/1987 discloses an ink which is prepared by dispersing a pigment 
and a resin emulsion in water. According to this, the preservability of a pigment-type ink can be improved by 
adding thereto an emulsion of a water-insoluble synthetic resin. However, the resin contained in the ink tends 
to solidify at a nozzle tip to cause obstruction. 

Japanese Laid-Open Patent Publication No. 157668/1980 discloses that when a pigment is dispersed in 
a water-insoluble resin emulsion, the dispersion can be stably maintained even when the viscosity of the dis- 
persion is relatively low. Furthermore, Japanese Laid-Open Patent Publication No. 2 17088/1 989 discloses that 
the preservability and the fluidity of an ink can be improved by using an emulsion having a specific film-forming 
temperature. However, even such inks are still insufficient in the stability at low- and high-temperature regions 
and cause obstruction in a nozzle. 

Inks prepared by using a resin emulsion like the above are disclosed also in Japanese Laid-Open Patent 
Publications Nos. 1 60068/1 991 and 18462/1992. There is however room for further improvement in the stability 
of these inks. 

Japanese Laid-Open Patent publication No. 18427/1990 describes that inositol is added to an ink so that 
the ink will not cause obstruction in a nozzle. However, since inositol has hygroscopicity, this ink is poor in 
moisture-abrasion resistance (that is, when the surface of an image produced by this ink is touched by a hand 
or a finger, the image is abrased, or the hand or the finger is stained with the ink). 

It is also pointed out that a pigment-type ink for ink jet printing has the problem of unevenness of printing, 
which has not been cased by a dye-type ink. Such an unevenness is remarkably found in a solid filled area, 
like a diagram or a bar graph. To solve the problem of unevenness of printing is an important subject in the 
art 

We have tried to improved the unevenness of printing by increasing the concentration of pigment in an ink 
and discharging the ink in excess, but failed. Thus, it seems that the unevenness of printing depends on com- 
position of an ink composition. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a pigment-type ink composition for ink jet printing, which 
is capable of evenly producing an image, excellent in preservability and does not cause obstruction in a nozzle. 

Another object of the present invention is to provide a pigment-type ink composition for ink jet printing, 
capable of producing an image which has a high optical density and is excellent in rapid drying properties and 
moisture-abrasion resistance. 

We have now surprisingly found that the above object can be attained by adding saccharide or a certain 
poiyol and a resin emulsion to an ink composition. 

The ink composition for ink jet printing according to the present invention therefore comprises: 

(a) a pigment 

(b) a component selected from the group consisting of saccharides, derivatives thereof and polyols having 
5 or more hydroxy! groups, and 
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(c) a resin emulsion. 
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DETAILED DESCRIPTION OF THE INVENTION 
Component (a) 

Any inorganic or organic pigment can. be used, without particular limitation, in the present invention. 

Inorganic pigments include for example titanium oxide, iron oxide and carbon black which is produced by 
a known method such as a contact method, a furnace method or a thermal method. Furthermore, organic 
pigments include for example azo pigments such as azo lake, water-insoluble azo pigments, condensed azo 
pigments and chelate azo pigments; polycyclic pigments such as phthalocyanine pigments, perylene pigments, 
perinone pigments, anthraquinone pigments, quinacrideone pigments, dioxazine pigments, thioindigo pig- 
ments, isoindolinone pigments and quinophethalone pigments; dye chelates such as basic dye-type chelates 
and acidic dye-type chelates; nitro pigments; nitroso pigments and aniline black. 

According to the preferred embodiment of the present invention, pigments which have a high affinity for 
water are preferably used. 

The particle diameter of the pigment is preferably 10 jim or less, more preferably 0.1 urn or less. 

According to the preferred embodiment of the present invention, the component (b) is added to the ink 
composition in the form, of a pigment dispersion obtained by dispersing a pigment in a solvent using a dis- 
persant Any known polymeric dispersant such as natural polymers and synthetic polymers or surface active 
agent which has been conventionally used for dispersing a pigment in a pigment-type ink can be favorably used 
as the dispersant 

Natural polymers include for example proteins such as glue, gelatin, albumin and casein; natural rubbers 
such as gum arabic and tragacanth gum; glucosides such as saponin; alginic acid and derivatives thereof such 
as propylene glycol alginate, diet ha no! amine alginate and ammonium alginate; and cellulose derivatives such 
as methyl cellulose, carboxymethyt cellulose, hydroxymethyl cellulose and ethyl hydroxymethyf cellulose. 

Synthetic polymers include for example polyvinyl alcohols; polyvinyl pyrrolidones; acrylic resins such as 
polyacrylic acid, an acrylic acid-acrytonitrile copolymer, a potassium acryiate-acrylonitrile copolymer, a vinyl 
acetate-acrylic acid ester copolymer and an acrylic acid-acrylic acid aikyt ester copolymer styreneacryiic res- 
ins such as a stylene-acryiic acid copolymer, a stylene-methacryiic acid copolymer, a stylene-methacryiic 
acid-acrylic acid alkyl ester copolymer, a stylene-a-methylstyiene-acrytic acid copolymer and a stylene-a- 
methylstylene-acrylic acid-acrylic acid alkyl ester copolymer, a styiene-maleic acid copolymer a stylene- 
maieic anhydride copolymer a vinyl naphthalene- acrylic acid copolymer, vinyl acetate resin such as a vinyl 
acetate-ethylene copolymer, a vinyl acetate-fatty acid vinyl ethylene copolymer, a vinyl acetate-maleic acid 
ester copolymer, a vinyl acetate-crotonic acid copolymer and a vinyl acetate-acrylic acid copolymer and salts 
of thereof. Polymers which comprises monomers having a hydrophobic group and monomers having a hydro- 
philte group and polymers which comprises monomers having both a hydrophobic group and a hydro philic 
group are preferable. Preferred examples of the salts of these polymers include diethyiamine. ammonia, ethy- 
lamine. triethylamine, propylamine, isopropyiamine, d {propylamine, butylamine, isobutylamine, triethanola- 
mine. diethanoiamine, aminomethyipropanol and morphoftne. It is preferable that the weight average molecular 
weight of these copolymers be from 3,000 to 30.000. more preferably from 5.000 to 15.000. 

Surface active agents include for example anionic surface active agents such as salts of a fatty acid, higher 
alkylsuifates, salts of a higher alcohol sulfate ester, condensation products of a higher fatty acid and amino 
acid, sulfoauccinates, naphthnates, salts of a liquid fatty oil sulfate ester and alkyl ally! sulfate; caticnic surface 
active agents such as salts of fatty amides, quaternary ammonium salts, sulfonium salts and phosphonium; 
and nonionic surface active agents such as poiyoxyethytene alkyl esters, polyoxyethylene aikyl esters, sorbitan 
alkyl esters and poiyoxyethytene sorbitan alkyl esters. 

The suitable amount of the dispersant is in the range of 0.06 to 3% by weight preferably 0. 1 25 to 3% by 
weight based the pigment 

Component (b) 

Examples of the saccharides which can be used in the ink according to the present invention include mono- 
saccharides, d {saccharides, oligosaccharides including trisaccharides and tetrasaccharides. and polysacchar- 
ides. Preferred examples of the saccharide include, glucose, mannose, fructose, ribose. xylose, arabmose. 
galactose, aldonic acid, glucitol (sorbitol), maltose, cellobiose, lactose, sucrose, trehalose and mattotnose. The 
term 'polysaccharides" herein means sugars in a broader sense, and includes those substances which are 
widely distributed in the nature, such as alginic acid, a-cyclodextrin and cellulose. 
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MntSdhSir ° f 3bCVe saccharides indude for e * am P ,e educing sugars such as sugar-alcohols repre- 
Sid^Sr" 8 ? 1 f ° rmU,a ° f HOCH ^ CH OH)„CH 2 OH in which n is an integer of 2 to 5. and deoxysuganr 
sugars "and IthTosugai? """^ dehydrated sugar 4*™*™* such as glycoseen; amino 

Sugar-alcohols are preferred, and specific examples thereof include maititol and sorbitol 
orafarahiw 1 l!™ 9 5 ° f m ° r6 hydroxyl Qr0UpS WhiCh Mn be used are hydrocarbons which contain 5 or more, 
inositol ^ 9r ° UPS °" 3 ^ Carb0 " Chain * Preferab,e examples of such hydrocarbons indude 



Component (c) 

f Q ||Q The reSin emu,Sion which 030 be used is an pulsion consisting of water as its continuous phase and the 
am i ^ S,n COfnponent 33 its dis Perse phase. The resin component of the disperse phase include for ex- 

pie acrylic resins, vinyl acetate resins, styrene-butadiene resins, vinyl chloride resins, acryl-styrene resins, 
polybutadiene resin and styfene resin. 

Acwrding to the preferred embodiment of the present invention, it is preferable that the resin be a polymer 
naving both a hydrophflic moiety and a hydrophobic moiety. Although any particle diameter of the resin com- 

^V<!f rt aCCeptable 33 long 83 an ermjlsion of tne resin can be obtained, a preferable particle diameter is 
aoout 150 jim or less, more preferably about 5 urn to 100 urn. 

The resin emulsion can be prepared by mixing the resin particles and, if necessary, a surface active agent 
witn water. For instance, an acrylic or styrene-acrylic resin emulsion can be obtained by mixing (meth)acryiate. 
acd IT" 6 (melh)acf y 1ate ' and a surface active a 9 ent water, if necessary, together with (meth)acrylic 

t i *t!! efera . b<6 t0 ***** the miXin9 r3ti ° ^ the reSin ^P 006 "* 10 tne surface active agent to approxi- 
mately from 10:1' to 5:1. In the case where the amount of the surface active agent used is less than the above 
range, it is difficult to obtain an emulsion. On the other hand, when this amount is in excess of the above range, 
e resulting ink tends to undergo deterioration of water resistance and permeability. Although no particular 
imitation is imposed on the surface active agent preferable examples thereof include: anionic surface active 
agents such as sodium dodecylbenzenesulfonate. sodium (aurate, ammonium salts of polyoxyethylene alkyl 
ether sulfate; and nonionic surface active agents such as polyoxyethylene alkyl ether, polyoxyethylene alkyl 
ester polyoxyethylene sorbitan fatty acid ester, polyoxyethylene alkylphenyl ether, polyoxyethylene alkylamine 
po yoxyethylene alkyiamide. These surface active agents can be used either singly or as a mixture of two or 
more. 

The suitable proportion of the resin as a component of the disperse phase, and water is such that the 
amount of water is in the range of 60 to 400 parts by weight, preferably in the range of 100 to 200 parts by 
weight per 100 parts by weight of the resin. 

A conventionally known resin emulsion can be used as the nssin emulsion in the present invention. Any 
one of the resin emulsions described in. for example. Japanese Laid-Open Patent Publication Nos. 1426/1987. 
56573/1991, 79678/1991, 180068/1991 and 18462/1992 can be used as it is. These publications are incorpo- 
rated herein by reference, 

A commercially avaiabte resin emulsion can also be used as the resin emulsion. Examples of such a resin 
emulsion include "Microgel E-100T and "Microgel E-5002* (styrene-acrylic resin emulsions manufactured by 
r^ppon Pajnt ^ LM.) f "SEE-9" (a styrene-acrylate resin emulsion manufactured by Nippon Paint Co., Ltd.), 
oncoat 400r < an acr Y*te resin emulsion manufactured by Oainippon Ink & Chemicals, Inc.). "Boncoat 5454" 
(a styrene-acrylic resin emulsion manufactured by Dainippon Ink & Chemicals, Inc.), "AS-467A" (a styrene- 
acrylic resin emulsion manufactured by Oaisel Chemical Industries Co., Ltd.), "SEA 1014" (a styrene-acrylic 
resin emulsion manufactured by Nippon Zeon Co., Ltd.). "Saibinol SK-200 - (an acrylic resin emulsion manu- 
factured by Saiden Chemical Industry Co.. Ltd.). 

According to the preferred embodiment of the present invention, a resin emulsion having a minimum film- 
forming temperature (MFT) of 50°C or higher is preferable. 

Ink Composition 

The ink composition according to the present invention comprises preferably 0. 1 % to 40% by weight, more 
preferably 0.5% to 30% by weight of the component (b). When the amount of the component (b) is less than 
the above range, the effects of the component (b) cannot be obtained. On the other hand, when this amount 
is in excess of the above range, the component (b) cannot be easily dissolved in water. 

The ink composition of the present invention comprises preferably 0.1% to 40% by weight more preferably 
to 25% by weight of the resin emulsion. When the amount of the resin emulsion is less than the above 
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range, the effects of the resin emulsion cannot be expected. On the other hand wh*n * h - 
of the above range, the resulting ink composition cannot product 1 ^^7^2? T7 " " 6X0655 
tends to have an excessively high viscosity. 9 3 ^ ° pt,Cal densitv . an * 

The amount of the pigment in the ink composition is preferably about 0 5% t» w ^ ■ u> 
ferably about 2% to 15% by weight. 0 by we,ght - more P'e- 

The ink composition according to the present invention forms an extremely thin and hrft** « * 
tip. Th.s f»lm prevents evaporation of water and organic solvent from thi^nm^ ♦ ' " m * 3 nozzIe 

ponents are not separated out The ink ccmpJE i^p^ ^1:^ ^ 
On the other hand, this film is so thin and brittle that it can be read^ ^^7^^^ * ^ 
reset operation,. It is therefore possible to initiate printing right after this ope^ion The Z colZ^ 

^T^TT^ ^ Pf0dUCe 3 ^-^^ im3ge havi °9 ^ ™isture-^ 
tending to be bound by theory, it is believed that the apparent diameter of the oZZn ■ 

by adsorption of the resin emulsion and the component (b). so Z the SfcSlS^^ " ' nCrea56d 

adsorpfon of the resin emulsion and the component (b) to the pigment paS ^ by 

sion having a minimum film-forming temperature of 5 £c cV i£H * ^ 
According to the preferred embodiment of the present invention, the ink comprises the ni« m «n» »h„ 

of theZem llZTZ™™-™" 01 PreSent inVenti ° n ' R " *° '»* ^Position 

oi me present invention further comprise a wetting agent 

The wetting agents include for example diethyiene glycol, polyethylene glycol, polypropylene alvcol ethv 

lene glycol, propylene glycol, butylene glycol, triethylene g.yco.. 1 2.6-hexaneL. SS^TZS^m 

glycenne tnmetjylolethane. trimethylolpropan.. urea. 2-pyrro.idone. N-methyf-2-pS^^ 

thy.-Z-.m.daza dmone. The wetting agents having an ethylene oxide group arc parfcularly ^^prefe^ed '^nTdt 

*hylene glycol ,s most preferred. In addition to the wetting agent, it is preferable to l£2T!Jl!^£ 

r^ZjrJZZ 0, - 1 n - b r ten0 '- S r bUtan °'- •«*««*-. "-Pentanol. ethylene gl^co mono- 

eS.^! S ^ ^,0n0ethy, ethefl di8,hy ' ene *** "»"«"ethyl ether, diethyiene glycol monot 

Z^^*%Z e £ y monomethy ' ether and triethy,ene monoe,hy ' e,her - M0 " 0Valent « 

£2? n^ 9 1« 2 "mPosrtwn. The amount of the organic solvent having a low boiling point is pre- 
Ac^rdin a 3. f % to10%by weight more preferably 1.5% to 6% by weight of the ink'composil 
the > •"J"*"™* °' the present invention, it is preferable that the weight ratio of 

k •!? J*?^* the reSi " ^"^o^heresinemulsionMhedispersantbefromVO.OZ 

to 1 0.5. and the weight ratio of the dispersant the component (b) be from 1:0.5 to 150 

»Hd «Tl ba C ° nS 1 ,darBd that ,he resin emu,ston also acts as a dispersant It is therefore possible to further 
add the resin emulsion instead of adding the dispersant 

nrJE* i "'^ posi,ion i can j «> ntain optional additives in order to improve the properties of the ink com- 

S ' C 6 f M ^ " <eh 3dditiV68 indude a modif a s «^ce tension modifier, a P H ad- 

justor. an antifungal agent and a preservative. 

. ^ ink f^P 03 * 0 " according to the present invention can be prepared by dispersing and mixing the 
above-descnbed components by a proper method. A preferable manner is such that the components except 
an organs solvent and a volatie component are mixed in a proper dispersion mixer such as a ball mill, a sand 
mill, an atntter. a roll mill, an agitator mill, a Henschei mixer, a colloid mill, an ultrasonic homogenizer. a jet mill. 
!hJ r?!™ 1 t0 ° 3 hom °9 eneous composition, and an organic solvent and a volatie component are then 
aaaed to this composition. It is preferable to subject the mixture thus obtained to filtration, preferably filtration 
using a metal filter, a membrane filter or the like under reduced pressure or under pressure, or centrifugal sep- 
aratwn ,n order to remove large par tides and foreign matters which tend to be a cause of obstruction in a nozzle 
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should not be construed as limffinoTh. SP6 ' 
in th„ • "miting the present invention. 

weight ° W ' ng 6XamP,eS - " MFT " denot « • -nimum f i.m-forming temperature 

Example 1 



and percentages are by 



w 



resin content 19.9%, MFT = about 80X. manu- 



Carbon black MA7 (manufactured by Mitsubishi Chemical Industries. Ltd., 

Styrene-maleic anhydride copolymer (dispersant, 

Microgel E.1002 (Styrene-acrylic resin emulsion 
factured by Nippon Paint Co., Ltd., 

ct-Cyclodextrin 

Diethyfene glycol 

EthanoJ 

Pure water 



f I 
I 2%j 

4% I 



25% 

14% | 
5% 
5% 



in 
times 



~ (w/w, the quantity of the mixture) fa ^C ra 1 ' 7 ^ 15 
lene glycol and ethanol were added to the mixture TO. m£.° ^ ^e,n0Ved • a " d die,hy - 

Example 2 



Carbon black MAI 00 

(manufactured by Mitsubishi 
Chemical Industries, Ltd.) 
Polyvinyl alcohol 

(dispersant) 
Boncoat 4001 

(acrylic resin emulsion, 
raain content: 50%, MFT « 5«c, 
manufactured by Dainippon 
Ink & Chemicals, rnc.) 

Sucrose 

Glycerine 

n-Propanol 

Pure water 



3% 

0.5% 
2% 



15% 
10% 
2% 
67.2% 



sand 1 .. , f mponents excapl flUf-fta. and n-propanol were mixed, and the mixture was dispersed in a 
to«7w^ by Y38UkaWa »**»^» "JO *»■ with zirconium beads (dianJer 1 2 ™ o 8 

T£1» J 6 qUanWy * the miXtUre) fW tW ° houra - "~da were removed. anTg.ycen^e and 

Z^Zlr^ ^ 10 th9 miXSUn - The resu " in9 mbrtu " v«a stirred at room temperature for Minutes 
and then f atered through a 5-um membrane filter, whereby an ink for ink jet printing waTabteined 
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/hich 
re by 

2%j 
4% 

25% 

14% 
5% 
5% 

45% 

versed 
m, 1.5 
diethy- 
urefor 
tained. 
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Example 3 

Carbon black #40 (manufactured by Mitsubishi Chemical Industries.Ltd.) 
Styrene-acrylic acid copolymer (dispersant) 

Microgel E-5002 (Styrene-acrylic resin emulsion, resin content 29.2% MFT = 80°r man,*** 
! tured by Nippon Paint CO., Ltd.) manurac- 

Inositol 

2-Pyrrolidone 

Ethanol 

Pure water 



2.5% 
2% 

0.85% 

10% 
4% 
5% 

75.65% 



The above components except 2-pyrrolidone and ethanol were mixed, and the mixture was dispersed in 
a sand mill (manufactured by Yasukawa Seisaku-sho K.K.) along with glass beads (diameter 1 0 mm 1 2 times 
(w/w) the quantity of the mixture) for two hours. Thereafter, the glass beads were removed, and 2-pyrrolidone 
and ethanol were added to the mixture. The resulting mixture was stirred at room temperature for 20 minutes 
and then filtered through a 5-u/n membrane filter, whereby an ink for ink jet printing was obtained 



Example 4 



C.I. Pigment black 1 
Polyvinylpyrrolidone (dispersant) 

Boncoat 5454 (styrene-acrylic resin emulsion, resin content 45%, MFT = 4°C, manufactured by 
Dainippon Ink & Chemical. Inc.) 

Xylose 

Glycerine 

n-Propanol 

Pure water 



5%' 
1% 

15% 

6%; 

10% 
4% 
59% ' 



The above components except glycerine and n-propanol were mixed, and the resulting mixture was dis- 
persed in a sand mill (manufactured by Yasukawa Seisaku-sho K.K.) along with glass beads (diameter 1.7 
mm, 1.5 times (w/w) the quantity of the mixture) for two hours. Thereafter, the glass beads were removed, 
and glycerine and n-propanol were added to the mixture. The resulting mixture was stirred at room temperature 
for 20 minutes, and then filtered through a 5-um membrane filter, whereby an ink for ink jet printing was ob- 
tained. 



50 



rsed in a 
mm, 0.8 
irine and 
minutes. 
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Example 5 



20 



25 



5 


Carbon black MA7 


2% 




Styrene-acrylic acid copolymer (dispersant) 


0.8% 




Microgel E-1002 


3% 


10 


Sucrose 


5.6% 




Diethylene-glycol 


5% 




Ethanol 


5% 


15 


Pure water J 


78.6% 



*n. and a,*™, ».„ added » ,h. "I^^X'"^^ »rZ IT* "".^ 

Example 6 



30 



35 



40 



45 



50 



Carbon black MA100 

Polyvinyl alcohol (dispersant) 

SAE 1014 (Styrene-acrylic resin emulsion, 
by Nippon Zeon Co.. Ltd.) 

Sorbitol 

Glycerine 

n-Propanol 

Pure water 



resin content: 40%, MFT = 70-90-C manufactured 




and u». numd Mugl, . 9-unt nwnbQn. raw. rim. .„ « I* h^m ranting «L ob l£f """»'■ 
Example 7 



Carbon black. Raven 1080 
(available from Columbian 
Carbon Japan Limited) 

Styrene-maleic anhydride copolymer 



2.4% 



0.5% 



55 
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w 



15 



20 



(dispersant ) 
Saibinol SK-200 

(acrylic resin emulsion, 

resin content: 49.5%, MFT >80°C, 

manufactured by Saiden Chemical 

Industry Co., Ltd.) 
Maltotriose 
Urea 
Ethanol 
Pure water 



0.88% 



25 



45 



50 



55 



15% 

4% 

5% 
72.22% 



ETVSk u re8U,t,n9 mixture was stirred at temperature for 20 minutes and Zn 

Altered through a 5-um membrane filter, whereby an ink for ink jet printing was opined ° 

Example 8 





CI. Pigment black 1 


8% 




Polyvinylpyrrolidone (dispersant) 


1% 


30 


Boncoat 5454 


5% 




Maltitol 


10% 




1,5-Pentanediol 


10% 


35 


n-Propano* 


4% 




Pure water 


62% 



in a 111 SrZ,^ 1 Tv •t^"*"^ 0 ' and "-WW* were mixed, and the mixture was dispersed 
lesTJfheTat^H " ^ S9j8aku " 8ho •«■) a">"9 with glass beads (diameter 1.7 mm. 1 .5 
» h « 0"««rty of the -nocture) for two hours. Thereafter, the glass beads were removed, and 1.5- 

ZV^T^^r^ ! dded * the mbrtUre - ™ e mixture was stirred at room temperature 

£n.d. 9h 3 ^ mambrane filh * whereby an ink for ink jet printing was ob- 



Example 9 



Carbon black MA 100 

Potassium acrylate-acrytonitrile copolymer (dispersant) 

Mfcrogel E-1002 

Sucrose 

Glycerine 

Ethanol 

Pure water 



5% 
1% 
4% 
8% 
8% 
6% 
68% 
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Example 10 



i ■ 

Carbon black MA100 




4% 


Styrene-acryfic acid copolymer (dispersant) 


1.2% 
8% 


Microgel E-1002 


a-Cyclodextrin 


3% 


Diethylene glycol 


12% 


2-PropanoJ 


3% 


Pure water 


68.8% 



Example 11 



Carbon black MA7 

Styrene-raaleic acid copolymer 

(dispersant) 
SG-60 

(Styrene-acrylic resin emulsion, 
resin content: 41%, MFT - 92°C, 
manufactured by Gifu Shellac 



2% 

0.5% 
1.2% 



Mfg. Co., Ltd.) 
Sucrose 
Urea 

2-Propanol 
Pure water 



10% 

2% 

5% 
79.3% 



10 
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Example 12 



Carbon black MA7 

Styrene-malefc acid copolymer (dispersant) 

Polyvinylpyrrolidone (dispersant. average molecular weight about 40.000, manufactured bv To- 
kyo Kasei Kogyo Co., Ltd.) y 

SEE-9 (Styrene-acrylate resin emulsion resin content 40%. MFT = 50-80°C. manufactured bv 
Nippon Paint Co., Ltd.) y 

Xylose 

Polyethylene glycol 

Ethanol 

Pure water 



Example 13 



Pigment KET Red 309 3% 
(manufactured by Dainippon Ink 
& Chemicals/ Inc. 
Potassium acrylate-acrylonitrile 0,5% 

copolymer (dispersant) ' 
Denka Poval 1% 
(dispersant, manufactured by 
by Oenki Kagaku Kogyo k.k.) 

AS-467A 4.3% 
(Stylene-acrylic acid resin 
emulsion, resin content: 46% , 
MPT * 70-90°C, manufactured 
by Daisel Chemical Industries 
Co., Ltd.) 



Inositol 

Oiethylene glycol 
1-Propanoi 
Pure water 



10% 
5% 

5% 
71.2% 
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Example 14 



Carbon black MA100 

Salt of acrylic acid-acrylonitrile copolymer (dispersant) 

Microgel E-1002 

Maltose 

Diethyfene glycol 
EthanoJ 
Pure water 



2% 
0.2% 
2.5% i 
1.2%: 

5% 

3% 

86.1% 



The above components were mixed by a jet mill. It was confirmed by microscopic observation that the 
particle diameters were within the range of 1 jun or less. The mixture was filtered through a 3-^im membrane 
filter under pressure, whereby an ink for ink jet printing was obtained. 

In the following Examples 15 to 21. inks for ink jet printing were respectively prepared in the same manner 
as in Example 14. 

Example 15 



Carbon black MCF-88 (manufactured by Mitsubishi Chemical Industries, Ltd.) 

Salt of acrylic acid-acrylonitrile copolymer (dispersant) 

SEE-9 

Inositol 

Ethylene glycol 
I- Pro pa no! 
Urea 

Pure water 




Example 16 



Carbon black MA7 

Po ly v i ny lpy r r ol i done 



4% 

0.8% 



(dispersant, average molecular 
weight: about 40 , 000, manufactured 
by Tokyo Kasei Kogyo Co,, Ltd.) 

Microgel E-1002 IS.1% 

Sucrose 4% 

Urea 2.2% 

2-Propanol 2% 

Pure water 71.9% 



lat the 
nbrane 

nanner 



5% 

2.2% 

0.75% 

3% 

5% 

1% 

1% 

92.05% 
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Example 17 



Carbon black Raven 150 (available from Columbian Carbon Japan Limited) 

Salt of styrene-acrylic acid copolymer (dispersant) 

SG-60 

Sorbitol 

Urea 

Glycerine 
1-ButanoJ 
Pure water 



Example 18 



Pigment KET BLUE EX-1 (manufactured by Dainippon Ink & Chemicals Inc.) 

Salt of styrene-acrylic acid copolymer (dispersant) 

MicrogeJ E-1002 

Galactose 

Sucrose 

Diethytene glycol 
EthanoJ 
Pure Water 



Example 19 



Pigment KET YELLOW 403 

(manufactured by Dainippon Ink 
6 Chemical* , Inc. ) 
Salt of styrene-acrylic acid 



3% 



0.4% 



3% 

0.18% 
7.3% 

2% 

3% 

5% 

0.5% 
79.02% 




50 



55 



copolymer (dispersant) 
SAE 1014 
Maltitol 
Alginic acid 
Urea 

Diethylene glycol 

Ethanol 

Pure Hater 



5% 

0.5% 
0.51 
2% 
5% 
2% 
81.6% 
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Example 20 



5 


Carbon black MA7 


4% 




Salt of styrene-acrytic acid copolymer (dispersant) 


0.8% ' 




Saibinol SK-200 


1.2% 


10 


Glucose 


12% 




Thiourea 


2% 




Ethanot 


3% : 


15 


Pure water 


77% j 



Example 21 



35 



20 


Carbon black MA7 


4% 




Salt of styrene-acrylic acid copolymer (dispersant) 


0.8% 




Microgel E1002 


3% 


25 


SAR1014 


1.3% 




Maitrtd 


4.2% 




Urea 


3% 


30 


Diethylene glycol 


5% 




Ethanot 


1.5% 




Pure water 


77.2% | 



Comparative Example 1 



40 



45 



50 



55 



Carbon black MA100 


10% 


Gelatin (dispersant) 


4% 


Inositol 


7% 


Ethylene glycol 


15% 


Ethanolamine 


1% 


Pure water 


60% 



The above components were mixed, and the mixture was dispersed in a sand mill (manufactured by Ya- 

l£ w? ei8 ? U " 8h0 T !! K * ) a *? n9 With 9,888 beadS (diameter 10 ""»• 1 * *«" 'he quantity of the mix- 
*re) for two hours. The resulting mixture was then filtered through a 5-nm membrane filter, whereby an ink 
for ink jet printing was obtained. 

The following Comparative Examples 2 and 3 were respectively prepared in the same manner as in Com- 
parative Example 1. 



Comparative Example 2 



EP 0 571 190 A2 



C.I. Pigment black 1 

Lunox 1500A (anionic surface active agent manufactured by Toho Chemical Industry Co., Ltd.) 
Lunal 310 (anionic surface active agent manufactured by Toho Chemical Industry Co.. Ltd.) 

^sz^^r" 0 * resin con,ent 46% - MFT=17 ° C - manufac,ured by japan 

Ethylene glycol 
Pure water 



8% 
3.4% 

i 

1% : 

18% : 

7% 

62.6% ! 



Comparative Example 3 



Carbon black MA7 

Salt of styrene-maleic anhydride copolymer (dispersant) 
Microgei E1002 
Polyethylene glycol 
Urea 

1-Propanol 
Pure water 




Evaluation Test 

The properties of the above ink compositions were evaluated in the following manner 
(a) Obstruction 

The ink composition was placed in an ink jet printer HG-5130 (manufactured by Seiko Epson Corpor- 
ation). Afteran image was continuously printed by the printerfor 10 minutes, the printing was discontinued 
II^u^!! " 3il0Wed to Stand ™* hout covenn 9 its head with a cap in an environment of 40°C and 
25% rh for two weeks when the ink was one of those obtained in Examples 1-8 and Comparative Exam- 
ples 1 and Z and at room temperature for 1 day when the ink was one of those obtained in Examples 9- 
21 and^parative Examples 3. After the nozzle was subjected to a cleaning operation, printing was ini- 
tiated. The obstruction property of the ink was evaluated by the number of times of the cleaning operation 
necessary to obtain an image equal to the initially obtained one, which was free from defects such as tail- 
ings and voids. 

The results are as shown in the tables below. In the tables, 
A: an image equal to the initially obtained one was obtained after the cleaning operation was repeated 
0 to 5 times; 

B: an image equal to the initially obtained one was obtained after the cleaning operation was repeated 
6 to 10times;and 

C: an image equal to the initially obtained one was obtained even after the cleaning operation was re- 
peated 11 times or more, 
(b) Preservabiiity 

^ A laboran screw tube bottle was f 3led with 50 cc of the ink, and allowed to stand at a temperature of 
50°C when the ink was one of those obtained in Examples 1-8 and Comparative Examples 1 and 2. and 
at temperatures of both -20°C and 50°C when the ink was one of those obtained in Examples 9-21 and 
Comparative Examples 3. After two months, the presence of precipitate in the ink was observed. 

The results are as shown in the tables below. In the tables, 
regarding the inks of Examples 1-8 and Comparative Examples 1 and 2 
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A: no precipitate was found, and 

C: precipitate was found, and regarding the inks of Examples 9-21 and Comparative Examples 3 

A: no precipitate was found in both of the inks preserved at -20°C and 50°C, 

B: precipitate was found only in the ink preserved at -20°C, and 

C: precipitate was found in both of the inks preserved at -20°C and 50°C. 

(c) Water Resistance 

An image was printed on a sheet of "Xerox P Pager" (Trademark, manufactured by Xerox Corp.) by 
an ink jet printer HG-5130. This out put sample was air-dried for 24 hours, and then immersed in 100 cc 
of water. The change in the optical density of the printed image before and after the immersion was de- 
termined by a Macbeth PCM II (manufactured by Macbeth Corp.). 
The results are as shown in the tables below. In the tables. 
A: the change in the OD value before and after the immersion was 0.5 or less. 
B: the change in the OD vaJue before and after the immersion was from 0.5 to 1.0. and 
B: the change in the OD value before and after the immersion was 1.0 or more. 

(d) Resistance to Finger Abrasion 

An image was printed on a sheet of "Xerox P Paper" (Trademark, manufactured by Xerox Corp.) by 
an ink jet printer HG-5130. After being air-dried for 24 hours, the out put sample was rubbed by fingers in 
an environment of 25°C and 50% RH, and visually observed whether the image was smudged or not 

The results are as shown in the tables below. In the tables. 
A: no smudge was observed in the printed image, 

B: smudge was slightly observed in the printed image, but the characters were able to be read, and 
C: the printed image was so smudged that the characters were not able to be read. 

(e) Light Resistance 

An image was printed on a sheet of "Xerox P pager" (Trademark, manufactured by Xerox Corp.) by 
an ink jet printer HG-5130, and this out put sample was air-dried for 24 hours. Light was then irradiated 
to the sample by a xenon fade tester XF-15N (manufactured by Shimadzu Corp.) at 70% RH for 50 hours. 
The change in the L«a*b color difference before and after the irradiation was determined by a differential 
colorimeter CR-121 (manufactured by Minolta Co., Ltd.). 

The results are as shown in the tables below. In the tables, 
A:AE£10, and 
C: AE>10 

(f) Image Quantity (Blur) 

An image was printed by an ink jet printer HG-5130 on each one of the following papers: "Xerox P 
Paper" (Trademark, manufactured by Xerox Corp.). "Ricopy 6000 Paper" (Trademark, manufactured by 
Ricoh Co.. Ltd.). "Xerox 4024 Paper" (Trademark, manufactured by Xerox Corp.). and "Neenah Bond Pa- 
per* (Trademark, manufactured by Kimberly-Clark Corporation). The image was visually observed wheth- 
er it was blurred or not 

The results are as shown in the tables below. In the tables. 

A: the printed image was sharp and free from blur. 

B: the printed image was blurred like whiskers, and 

C: the printed image was so blurred that the characters had fuzzy outlines. 

(g) Image Quality (Optical Density) 

The reflection optical density of the printed image obtained in the above item "Image Quality (Blur)" 
was measured by a Macbeth OCMI1. 

The results are as shown in the tables below. 

(h) Rapid Drying Properties 

100% Duty printing was conducted by an ink jet printer HG-5130 on four types of papers which were 
the same as those used in the above item "Image Quality (Blur)". The rapid drying properties of the ink 
were evaluated by the time required to dry up the printed image to such a degree that a hand was not 
stained with the ink upon touching the printed image. 

The results are as shown in the tables below. In the tables, 
A: the time was within 30 seconds, and 
C: the time was more than 30 seconds. 

(i) Unevenness of Printing 

100% Duty printing was conduced on "Ricopy 6000 paper" (Trademark, manufactured by Ricoh Co., 
Ltd.) and "Canon Dry Paper" (Trademark, manufactured by Canon Inc.) by an Inkjet printer HG-5130. The 
OD values of any five points on the printed image were measured with Macbeth PCMII, and then the aver- 
age of the five values is obtained. This procedure was repeated five times to give five average values. 
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The difference between the maximum average value and minimum average value „ 
The results are as shown in the tables below. In the tables. 9 *" ° b,a ' ned - 

A: the difference was 0.4 or less, i.e., unevenness was not virtually found in >h. • 

C- S erenCe 0 4 10 °- 5 ' i UneVenneSS raiS6d "° ««£Slim and' ' ^ 
C. the drfference was more than 0.5. i.e. unevenness made the image no practical value. 



3.) by 
00 cc 






Table 








is ae- 


10 
















Example 


1 


2 


3 


4 






Resin component of resin 












15 


emulsion: comoonent fbi 


2.8 


15 


40 . 3 


0.89 


P-) by 


riginenc: «esin component 












icain exnuisioni 


2.5 


0.33 


0.1 


1.35 


jers in 

lOt. 


20 


component to;: Figment + 
•»caAii coQiponeuw 04 resin 










. and 




Amii 1st r>n 
elQUiSlOn 


0 . 5 


0.27 


0.275 








(a)Obstruction 


A 


A 


A 


A 


rp.) by 


25 


(b)Preservability 


A 


A 


A 


A 


.diated 
hours. 
Tential 




(e)Water resistance 
( d ) Finger-abrasion 
resistance 


A 
A 


A 
A 


A 
A 


A 
A 




30 


(e)Light resistance 


A 


A 


A 


A 






(f )Blur 


A 


A 


A 


A 


lerox P 




(g)Optical density 


1.32 


1.37 


1.35 


1.40 


jred by 
>nd Pa- 
wheth- 


55 


(h)Rapid drying property 


A 


A 


A 


A 




( i iOnevenness 


B 


B 


S 


B 



/ (Blur)' 



40 



t 
I 

j 

ch were 
f the ink 
was not 



50 
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Table (cont'd) 

5 



Examde 


5 


6 


7 


8 


Resin component of resin 










emulsion: Component (b) 


9.4 


2.5 


34 .4 


4.44 


Pigment: Resin component 










of resin eraulsionl 


0.3 


0.67 


0.18 


0.28 


Component (b): Pigment + 










Resin component of resin 










emulsion 


0.463 


1 


0.189 


1.03 


(a)Obstruction 


A 


A 


A 


A 


(b)Preservability 


A 


A 


A 


A 


(c)Water resistance 


A 


A 


A 


A 


( d ) Finger-abrasion 


A 


A 


A 


A 


resistance 










(e)Light resistance 


A 


A 


A 


A 


(f )Blur 


A 


A 


A 


A 


(g)Optical density 


1.41 


1.44 


1.43 


1.46 


(h)Rapid drying property 










( i )Unevenness 


A 


A 


A 


A 



35 



40 



45 



50 
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Table (cont'd) 



Ex a mole 


9 


10 


11 


11 


13 


Resin component of resin 
emulsion: Component (b) 


10 


1.875 


20 


0.5 


5 


Pigment: Resin component 












of resin emulsionl 


0.15 


0.4 


0.25 


1.5 


0.67 


Component (b): Pigment + 












Resin component of resin 












emulsion 


0.725 


1.87 


0.25 


3.33 


0.5 


(a)Obstruction 


A 


A 


A 


A 


A 


(b)Preservability 


A 


A 


A 


A 


A 


(c)Water resistance 


A 


A 


A 


A 


A 


(d) Finger-abrasion 


A 


A 


A 


A 


A 


resistance 












(e)Light resistance 


A 


A 


A 


A 


A 


(f )Blur 


A 


A 


A 


A 


A 


(g)Optical density 












(h)Rapid drying property 


A 


A 


A 


A 


A 


( DUnevenness 


A 


A 


A 


B 


3 



1 
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Table (cont'd) 



Example 


14 


15 


16 


17 


18 


Resin component of resin 












emulsion: Component (b) 


2.4 


10 


1.33 


0.67 


31.7 


Pigment: Resin component 












of resin emulsionl 


0.25 


0.06 


0.75 


1 


0 .06 


Component (b): Pigment + 












Resin component of resin 












emulsion 


2.08 


1.77 


1.75 


3.00 


0.56 


(a)Obstruction 


A 


A 


A 


A 


A 


(b)Preservability 


A 


A 


A 


A 


A 


(c)Water resistance 


A 


A 


A 


A 


A 


(d)Finger-abrasion 


A 


A 


A 


A 


A 


resistance 












(e)Light resistance 


A 


A 


A 


A 


A 


f )Blur 


A 


A 


A 


A 


A 


(g)Optical density 


1.40 


1.59 


1.44 


1.41 


1.59 


(h)Rapid drying property 


A 


A 


A 


A 


A 


( i )Unevenness 


A 


A 


A 


a 


a 
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Table (cont'd) 

P xam P le 19 20 n_ 

Resin "component of resin 

emulsion; Component (h) q^j 20 3.8 

Pigment: Resin component 

of resin emulsionl 0.67 0,15 Q , 2 ft 

Component (b): Pigment + 
Resin component of resin 

emulsion 5.06 0.38 1 . m 

iajObstruction a a a 

(b) Preservability A a a 

(c) Water resistance - 

(d) Finger-abrasion - 
resistance 

(e) Light resistance - 

(f) Blue AAA 

(g) Optical density 1.42 1.45 1,4. 

(h) Rapid drying property - 

fi) Unevenness § a a 
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Table (cont'd) 



5 


ContDarafive Example 


i 


2 






Resin component of resin 






3 




emulsion: Co^Donpnf /hi 


— X 


♦ 2 


-•2 


10 


Pigment: Resin comnonenf 










Of resin emuleirtnl ' 




1.04 


1 




Component lb): Piaman* + 








75 


Resin component of resin 










emulsion 


U • / 


• *2 


_ * 2 




(a)ObstructiQn 


H 


c 


c 


20 


( b ) Preservahi l i f u 


A 


A 


c 


(c)Water resistance 


r 

w 


A 






{ d) Finger-abrasion 


C 


A 






resistance 
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(e)Light resistance 


A 


A 






(f )Blue 


fi 


3 


5 




(9)Optical density 


1.17 


1.31 


1.26 


30 


(h)Rapid drying property 


C 


C 






(i) Unevenness 


c 


C 


C 




*1: the resin emulsion was 


not conta 


ined, 


and 




*2: the component (b) was 


not contained. 
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An aqueous ink composition for ink jet printing comprising: 

(a) a pigment 

(b) a component selected from the group consisting of saccharides, derivatives thereof and poiyois hav- 
ing 5 or more hydroxy! groups, and 

(c) a resin emulsion. 

Anlnfc ; composition according to daim 1, wherein the saccharides as the components (b) are selected 
from the group consisting of monosaccharides, disaccharides. oligosaccharides and polysaccharides. 

3. An ink composition according to claim 1 , wherein the derivatives of the saccharides as the component 
so (b) are reducing sugars, oxidized sugars, dehydrated sugar derivatives, amino sugars or thiosugars of the 

saccharides. 

4. An ink composition according to daim 1 . wherein the poryol aa the component (b) is inositol. 

5. An ink composition according to daim 1 . wherein the resin emulsion has a minimum film-forming temper- 
ature of 50°C or more. 
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An ink composition according to daim 1, wherein the resin emulsion is selected from the group consisting 
of acrylic resin emulsions, vinyl acetate resin emulsion, vinyl chloride resin emulsions, acryl-styrene resin 
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emulsions poiybutadiene resin emulsions and stylene resin emulsions. 

7. An ink composition according to claim 1, wherein the weight ratio of a resin component of the resin emul- 
sion: the component (b) is from 1:0.5 or more but less than 1:50. 

8. An ink composition according to claim 1. wherein the weight ratio of the pigment a resin component of 
the resin emulsion is from 1 :10 to 1:2, and the weight ratio of the component (b): the total amount of the 
pigment and the resin component of the resin emulsion is from 1:10 to 1:2 

9. An ink composition according to claim 1, wherein a resin component of the resin emulsion is present in 
an amount of from 0.1 to 40% by weight based on the ink composition. 

10. An ink composition according to claim 1, wherein the component (b) is present in an amount of from 0 1 
to 40% by weight based on the ink composition. 

11. An ink composition according to daim 1. further comprising a wetting agent 

1Z An ink composition according to claim 11 , further comprising an organic solvent having a low boiling point 

13. An ink composition according to daim 1, wherein the component (a) is a pigment dispersion obtained by 
dispersing a pigment in a soJvent using a dispersant 

14. An ink composition according to claim 1 3, wherein the weight ratio of the total amount of the pigment and 
the resin component of the resin emulsion; the dispersant is from 1 :0.02 to 1 :0.5. and the weight ratio of 
the dispersant the component (b) is from 1:0.5 to 1:50. 

15. An ink composition according to daim 13, wherein the pigment dispersion further comprises an amine. 
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